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From the principle of continnity, we know that all the volumetric flow rates have to add
up to S0 gpm (000315450982 ’“af sec) . . . . . .

Vi Va+ Va4V + V5 + Ve + Vo + Ve + Vo + Vig + Vi1 + Vie+ Vg + Vi + Vig + Vig =
0003 1 hdn(as2

Aditionally, all the pressure drops have to be the same (P = delta P).

M=y = Mg

There is a way to relale volumetric flow rate with pressure drop, after going through
several equations.

T =bh+d (1 is for veloeity, ¥V for volumetric Tlow rate)

A = (3.1416 + d?) /4

Re=d=bwpfu

f=(-18(log(6.9/R, + ((E/d)/3.T)}11))) *

Hy = f=(b*/(29)) % (Lp/d + 60n) ~-n is the number of miter bends, & for plates 2
and &, and & for the others.

P=Hpxpsg

Constants (all values in standard SI units)

d = (0.01805
p="003.05
u=605+10-"°

Ey = 0.,00005 For alluminum pipe
Ea = 0.00007 For channels inside the alluminum plales

g— 9.81

% ifal

I's in small caps are the lenghts of the chanmels. L's are the lenghts of the pipes.
Il = 4.3688

Iz = 4.064

iq =4.1402

iy = 3.8304

ls = 4.1402

lg = 3.8354

l7 — 4.1402




la = 3.8351

o = 1.1402
fin — 3.8354
Iy — 4.1402
fi2 — 3.8354
13 — 4.1402
14 = 3.8354
Iy = 4.1402
fip = 3.8354
Ly = 9.0568
Lo = 9.9568
La =9.271

Ly = 9.271

Ly = 8.5852
Lz = 8.0852
Le = T7.5004
Ly = 7.68004
Lg = 7.2136
Lip = 7.2136
Ly = 6.5278
Lis = 6.5278
Ly = 5.842

Liy = 5842

Lys = 5.1562
Lyg = 5.1562
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np =8

Mz = 3
Mg = !
s = 6
Me = 6

Combining equations we get,

P = ((V/(2.850236 x 10~*))*/(2q)) * (((—1.8(log(6.9/(d + (V' /(2.850236 x
107%)) = pfu) + (B /d)/3. 7)) 2N L/ d) + ((—1.8(log(6.9/(d + (V /(2. 850236 x

1074) « /) + (B /ST + 1/ + 6omyop g — \TTHETT) £3

(((-1.5 (lng (d*iz-i‘!lﬂuiim—-l]"z + (%)Lu)))"*) L ((—1_8 (lag (d_ mm::rm =+ (35;)1

Unfortunately, Maple can not solve for V in this equation. 1t will have to be solved with
Excel.




